Several imaging techniques
have been used to diagnose internal derangements of the temporomandibulan joint (TMJ) in the past 1 0 years, with much confusion as to which is most useful. We reviewed the strengths and limitations of conventional radiography, arthrognaphy, CT, and MR imaging for diagnosing internal derangements of the TMJ and examined how they are used in our practices.
Indications for Imaging the TMJ
The indications for an imaging study of the TMJ are the same for MR, CT, and arthrognaphy; only those for a plain film study differ. In general, an examination is warranted (1) when the diagnosis of an internal derangement is in doubt and must be established before therapy can be instituted; (2) if the diagnosis is not in doubt but confirmation or documentation is required, such as for third-party payers and in medicolegal cases; (3) pneoperatively for disk surgery; and (4) when therapy for a presumed internal derangement has failed and doubt about the diagnosis arises. Note that this set of indications excludes many patients with clicking, painful joints who will have conservative treatment. We believe it is impontant to emphasize that not every patient with an internal derangement needs to have an imaging study. (Fig. 1) . This can be seen in the open-on closed-mouth positions in a patient who has a disk that does not reduce (return to normal position) with mouth opening; however, if the disk reduces with mouth opening, the arthnognam will appear normal except in the closed-mouth position and just before the click. requires that thin-section scans (1 5 to 20 slices at 1 .5-mm thicknesses) be acquired through the joints in an axial direction.
Sagittal neformations are then done at 2-mm intervals through each condylan head. By using the identity mode to ascertain differences in tissue density, the area anterior to the condyle is examined. If that area is of muscle density, it is a normally positioned disk, whereas if that area has a density greaten than that of muscle it represents an anteriorly displaced disk (Fig. 2) . The direct sagittal technique requires that the patient contort the head sideways to fit into the CT aperture to allow sagittal slices through each condyle. The patient has to be placed perpendicular to the CT bed and must change sides if bilateral imaging is performed.
Up to 1 0% of patients cannot be imaged in this fashion because they cannot fit in the scanner properly. The identity mode is used to localize the disk as in the axial technique.
CT In the closed-mouth position, the low-signal disk can be difficult to identify, particularly if it is not displaced, because it is tightly interposed between the low-signal cortex of the fossa and condyle (Fig. 3A) . To alleviate this, an image is obtained with the patient in a partial open-mouth position. This allows the disk and condyle to be slightly removed from the glenoid fossa, making identification and evaluation of the disk shape and signal characteristics simpler (Fig. 3B ). This position alone is not sufficient, however, because the risk of the disk reducing in a partial open-mouth position is too great; this would give a false-negative reading.
The closed-mouth position will be diagnosticfor disk position, whereas the partial open-mouth position will be helpful in identifying disk size, shape, and signal characteristics (Fig. 4) . MR imaging uses no radiation and there are no harmful biologic effects to the patient. If streamlined imaging protocols are adhered to, the study can be performed rapidly and at a cost similar to that of CT. Availability of a magnet is not a problem in major metropolitan areas, but can be a problem in more remote areas.
The main problem with MR imaging seems to be the difficulty of obtaining high-quality images. To image the TMJ properly it takes some operator skill and experience, as well as the latest technical advances, such as surface coils. Too often these are lacking and the resulting images are nondiagnostic.
Other than that, there is almost no reason that MR imaging should not replace arthnognaphy and CT for imaging internal derangements of the TMJ. In summary, MR imaging seems to be the clean choice in imaging the TMJ for internal derangements.
In the future, it should offer much more information than just disk position; for example, it should be able to determine disk morphology and hydration.
The quality of MR imaging studies will continue to improve and the cost should continue to decrease. If perforations onjoint dynamics are sought, an arthnognam must be obtained.
